Effects of herpes simplex virus on induced cell-mediated cytotoxicity in neonates and adults.
Deficient cellular cytotoxic mechanisms are present in neonates, contributing to their increased susceptibility to certain viruses, notably herpes simplex virus (HSV). Significant lymphokine-activated killer (LAK) cell activity has been described in cord blood, suggesting a possible role for LAK and/or interleukin-2 (IL-2) therapy in newborns with serious viral infections. The effect of HSV (type 1) on the activation of cord versus adult LAK cells was investigated by adding virus (multiplicity of infection, MOI = 10) to cells that had been previously incubated for 4-6 days with IL-2 (50-100 U/ml). The cells were then tested 24 h after virus exposure for cytotoxic activity against 51Cr-labelled K562 and Raji target cells. HSV inhibited LAK cytotoxicity of adult cells against K562 by 44% (72 +/- 2.4%, SEM; specific lysis to 40 +/- 6.2%, n = 15) and by 62% against Raji targets (50 +/- 5.6 to 19 +/- 4.4%). A similar degree of inhibition was observed for cord cells against K562 (76 +/- 2.0 to 46 +/- 5.3%) and Raji (60 +/- 4.6 to 24 +/- 6.2%). The degree of inhibition was correlated with the dose of virus in dose-response experiments. Inhibition was also noted with irradiated (10,000 rad) but not with heat-inactivated (56 degrees C for 60 min) virus. No inhibition was found when virus was added directly to the cytotoxic assay or when virus was added at the initiation or end of culture of cells with IL-2 (i.e. day 0 or day 5-7). In contrast, HSV stimulated cytotoxic activity against both the natural killer (NK)-sensitive (K562) and NK-resistant (Raji) targets in cells not incubated with IL-2. The cytotoxicity of adult cells incubated with infectious HSV (MOI = 10) for 5-7 days increased from 5.5 +/- 1.9% in the absence of virus to 25 +/- 6.0% against K562 in the presence of virus and from 3.5 +/- 1.0 (no virus) to 16 +/- 4.3% (with virus) against Raji targets (n = 8). The cytotoxicity of cord cells was also stimulated, but to a lesser degree. Irradiated virus also stimulated cytotoxic activity but to a lesser degree in cord cells. Virus-induced nonspecific cytotoxicity may represent an important component of the host's antiviral defense that is present at birth, but somewhat diminished compared to normal adults.